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Preliminary and Short Report
EFFECT OF PAPAIN IN THE SHOPE PAPILLOMA*
ROYAL M. MONTGOMERY, M.D. AND RUDOLF GARRET, M.D.
The report of Miller and Stoughton (1)
prompted us to investigate the efficacy of papain
in the treatment of warts. We selected to test
the effect of papain on the Shope papilloma
because of its similarity to the human wart. This
papilloma grows on cottontail rabbits in Kansas.
These papillomas can be transferred by inocula-
tion into the skin of a white rabbit.
One of the difficulties encountered was the ac-
quisition of sterile papain of a standard potency.
At first the sterilization method employed by
Miller and Stoughton was used. This was unsatis-
factory since the potency standard varied. Later,
a prepared crystalline sterile papaint became
available.
The laboratory rabbits were inoculated with a
sample of Shope Papilloma which bad been
ground up in a normal saline to make a 10 per
cent suspension (3 gms in 30 ml of normal saline).
The abdomens of two white rabbits were
clipped and shaved. The next day the skin was
abraded with No. 0 sandpaper and the suspension
immediately rubbed into the scarified skin. Three
and a half weeks later papillomata had developed
to a sufficient size to inoculate. These were about
one quarter inch high. Five areas were selected
and were treated as follows:
1. A biopsy specimen of an untreated papilloma
was removed.
2. An injection of 0.5 ml of papain (10 mgm to
1 ml of normal saline) was made into the base of
the papilloma. A biopsy specimen was taken 1½
hours later.
3. Following a similar injection in the subcu-
taneous tissue just below the papilloma, a biopsy
specimen also was to have been taken 1½ hours
later but the papilloma had practically dissolved
and it was impossible to obtain a specimen from
the area.
4. An injection of 0.5 ml of Vitamin A solution
was given into the base of the wart and a biopsy
specimen removed in 1½ hours.
5. An injection of 0.5 ml of Vitamin A solu-
tion was given in the subcutaneous tissue just
below the papilloma and a biopsy specimen re-
moved 1½ heurs later.
The following were the pathological reports on
the 4 biopsy specimens:
1. The untreated Shope papilloma shows a tu-
mor that consisted of papillary projections cov-
ered by a hyperkeratotic layer of epithelium. The
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epithelium shows acanthosis and parakeratosis.
The acanthotic areas are in papillary configura-
tion. Basophilic inclusion bodies are seen in the
cytoplasm of the prickle cells. The dermis is not
remarkable and shows no inflammatory exudate.
2. Papilloma treated with papain in the base
shows in one area the dermis full of extravasated
red blood cells. The overlying papilloma is sepa-
rated from the dermis and disrupted with hemor-
rhage (Fig. 1). At the base the cells arc disseciated
from the main lesion and appear floating in the
hemorrhagic material (Fig. 2). The cells them-
selves are well preserved.
3. Lysis of the papilloma occurred and no
specimen was taken.
4. The papilloma treated with Vitamin A (Fig.
3.) shows a mild, acute inflammatory exudate in
the dermis underlying the papilloma and mild
hemorrhage in the fibrous stalks of the papilloma.
Otherwise, the section is similar to that of the
untreated papilloma.
5. The papilloma treated with Vitamin A sub-
cutaneously shows a focal area of dcrmal edema
and hemorrhage without separation from the der-
mis. The papilloma itself shows a picture similar
to that of the untreated Shope papilloma.
When the papillomata were ten weeks old,
further injections were made with a weaker
papain solution (10 mgm in 2 ml normal saline) in
three more areas. The papillomata were much
thicker at this time. These other areas were
treated as follows:
6. 0.5 ml was injected superficially under a
thick papilloma. A biopsy was taken 1½ hours
later.
7. 0.5 ml was injected deeper into the subcu-
taneous tissue of a flatter papilloma. The biopsy
specimen was taken 1½ hours later.
8. 0.5 ml was injected into an area similar to
that of No. 7 and a biopsy specimen taken 1½
hours later.
The following are the histologic reports of the
biopsy specimens taken from the areas injected
with the weaker papain solution:
6. There is one focal area of hemorrhage at the
base of the papilloma within the epithelium. In
this area the epithelial cells are dissociated from
the main lesion and appear to float in the hemor-
rhagic material. There is separation of the papil-
loma from the subcutaneous tissue. The under-
lying dermis is infiltrated by acute inflammatory
cells.
7. The flatter papilloma shows a focal area of
hemorrhage in the dermis with acute inflammatory
exudate and endothelial cell proliferation in the
blood vessels. There is a separation of the papil-
loma from the subcutaneous tissue. There are a
few acute inflammatory cells present. The papil-
loma itself shows a picture similar to that of the
untreated papilloma.
8. Papain injected underneath another flatter
papilloma shows an acute inflammatory exudate
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FIG. 1. (H and E, x 100.) Papilloma treated with papain. Note hemorrhage in the dermis
and separation of the papilloma from the underlying dermis.
Fjo. 2. (H and E, X 240.) Papilloma treated with papain. Note separation of epithelial
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Fio. 3. (H and E, x 240.) Papilloma treated with Vitamin A. Note mild hemorrhage in
the dermis and good preservation of papilloma cells.
with hemorrhage in the dermis and within the
basal portion of the papilloma. In one area the
epithelial cells are separated from the main lesion
and again appear to be floating in the hemor-
rhagic material. Otherwise the picture is similar to
that of the control papilloma.
A third rabbit was prepared in the same manner
as the first two. After four weeks, injections were
made into the papillomata at two sites. The
strength of the solution was 10 mgm of papain
dissolved into 1.5 ml of normal saline solution.
These other sites were treated as follows:
9. 0.4 ml was injected under the base of a large
papilloma. A biopsy specimen was taken one
hour and twenty minutes later.
10. 0.2 ml was injected under the base of a
smaller papilloma. A biopsy specimen was taken
one hour and twenty minutes later.
The pathological reports of these specimens were:
9. Thefl papilloma shows hemorrhage in the
dermis with some separation of the papilloma
from the subcutaneous tissue. Otherwise there
were no remarkable changes.
10. The findiogs are similar to that in No. 9.
Summary of Pathology—The only abnormality
in the specimens treated with papain is that some
epithelial cells close to the site of injection ap-
pear to be separated from the main lesion. These
cells appear to float in the hemorrhagic and in-
flammatory material. Where the papilloma has
separated from the subcutaneous tissue, the cells
themselves do not show any particular abnormality
in treated and untreated cases.
Papillomas treated with Vitamin A show very
little reaction.
COMMENT
The amount of reaction and separation of the
papilloma from the dermis was increased when
the more concentrated papain was used i.e. 10
mgm in 1 ml of saline as compared to 10 mgm in
2 ml of saline. The concentration of 10 mgm in
1.5 ml of saline did not appear to cause as much
of a reaction as the 10 mgm of papain in 2 ml of
saline. This was probably due to the smaller
amounts which were injected i.e. 0.4 and 0.2 ml
instead of 0.5 ml.
CONCLUSiON
Injections of Vitamin A solution had very little
effect on the Shope papilloma.
Papain injected into the base of a Shope papil-
loma gave a proteolytic effect which separated the
papilloma from the underlying dermis, without
any effect on the tumor cells themselves, as re-
vealed by light microscopy.
These findings suggest that treatment of human
warts with papain is worthy of a clinical trial.
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